ABSTRACT : Pyridocarbazoles like ellipticine are known for their antitumor activity. Many heterocyclic analogues of these compounds have been synthesized. In this paper, the synthesis of new biheterocyclic analogues of ellipticine, by replacing rings Β and C by other heterocycles, is described.
INTRODUCTION
Certain 6//-pyrido [4,3-i] carbazoles, for example, ellipticine, 9-methoxyellipticine and olivacine, occur in plants of the Aspidosperma, Ochrosia and Tabernaemontana genera of the family Apocyanaceae.
These natural products, despite their apparent structural simplicity, are the subject of continuing interest firstly because of the controversy which surrounds their mode of biogenesis and secondly because of their anti-cancer activities (1).
Many studies toward the synthesis of these pyridocarbazoles have been made in recent years (2) .
Few examples of replacement of the carbazole nitrogen in these compounds by other heteroatoms like oxygen and sulfur have been described (3) . In this paper, we present the results obtained by replacing rings Β and C by different heterocycles like fixrane, thiophene and selenophene to prepare compounds of general structure I. In our approach, the tricyclic ring system ABC is prepared first and the final sequence involves the construction of ring D.
Our stategy was based on the Pomeranz-Fritsch isoquinoline synthesis (4, 5) . Of the many methods available for the preparation of isoquinoline alkaloids, including the well-known Bischler-Napieralski cyclisation (6a) (affords dihydroisoquinolines) and the Pictet-Spengler ring closure (6b) (yields tetrahydroisoquinolines), only the Pomeranz-Fritsch cyclisation provides a general and direct method for the construction of an isoquinoline ring.
RESULTS AND DISCUSSION
In our case, Pomeranz-Fritsch cyclisation will be applied onto tricyclic aldehydes 5. The ketones 1, via a Vilsmeier-Haack-Amold reaction (9), lead to derivatives 2, which by condensation with sodium sulfide (Y = S) or selenide (Y = Se) and ethyl chloroacetate, give compounds 3 (10) ( Table I) . Compounds 3 may be obtained with some acids from 2. Esterification allows to have only 3, easier to reduce. Reaction of aldehydes 5 with aminoacetaldehyde dimethylacetal gives the Shiffs bases 6 (table IV) which are cyclised under acidic conditions to give the tetracyclic compounds 7 (table V) .
Different acidic conditions have been used : 85% phosphoric acid, sulfuric acid (concentrated and 76%) and polyphosphoric acid.
Only the cyclisation with polyphosphoric acid gave access to compounds 7 with moderate yields. 
EXPERIMENTAL
All the melting points were determined on a Kofler Bench and were uncorrected. 'H NMR spectra were recorded on a Brucker 250 MHz spectrometer (CDCI3, TMS as internal standard).
Compounds I, 2, 3 were prepared by known methods (7a, 7b, 8, 9, 10).
Preparation of alcohols 4
To a solution of 0.025 mol (2.50 equivalents) of lithium aluminium hydride in 30 ml of dry ether was added, 0.01 mol (1 equivalent) of ester 3, at a rate such as to keep a gentle reflux. The mixture was refluxed for 3 horns. After cooling to room temperature, water was added dropwise with cooling. The mixture was then poured onto an ice cooled solution of 20% H 2 S0 4 . Extraction with ether, washing with water and drying, gave, after evaporation, the crude product which was purified by recrystallisation ( Table   Π) .
Preparation of aldehydes 5
A solution of compound 4 (0.01 mol) in CH 2 C1 2 (26 ml) was added in one portion to a stirred suspension of PCC (0.01 mol) in CH2CI2 (26 ml) and the mixture was stirred at room temperature for 2-3
hours. 50 ml of ether was added and the solution decanted from the residue. The residue was extracted 2 or 3 times with 50 ml of ether. The combined extracts were filtered on silica gel. Evaporation gave the crude product 5 which was purified by recrystallisation (Table ΙΠ) .
